An evaluation of pulsus alternans in closed-chest dogs.
Pulsus alternans is a condition in which the arterial pressure generated by the heart oscillates between two levels on a beat-to-beat basis. We evaluated the onset of pulsus alternans in chronically instrumented dogs subjected to tachycardia and inferior vena caval occlusion. During pulsus alternans, the left ventricular (LV) end-diastolic volume (EDV) was larger before the strong beats (28.7 +/- 5.3 vs. 25.9 +/- 4.5 ml, P less than 0.001 by paired t test), suggesting that the Frank-Starling mechanism participates in the alternating difference in end-systolic pressure. In addition, however, the ratio of pressure to volume at end systole was greater in the strong beats (2.01 +/- 0.36 vs. 1.46 +/- 0.45, P less than 0.005 by paired t test), a difference that cannot be explained by the Frank-Starling mechanism alone. This indicates that there is also a difference in end-systolic inotropic states between strong and weak beats. These changes occurred without significant alterations in beat-to-beat levels of coronary flow. The time constant of isovolumic pressure fall (T) was faster for the strong beats (37.5 +/- 4.2 vs 61.1 +/- 12.7 ms, P less than 0.002 by paired t test). The onset of oscillation in T preceded the onset of changes in LVEDV and LV systolic pressure in every case by an average of seven beats (range 3-11), suggesting that abnormalities of intracellular calcium handling led to the occurrence of pulsus alternans.(ABSTRACT TRUNCATED AT 250 WORDS)